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since in whatever direction they move toward the centre 
there is the same deflecting force, either to the right or the 
left according to the hemisphere. 

The motion of the atmosphere being in a spiral toward 
and around the centre of the cyclone, the deflecting force 
depending upon the earth's rotation, at right angles to the 
direction of motion, being resolved in the directions of 
the radius of gyration and tangent, the latter overcomes 
the friction of gyration, and the former causes a pressure 
from the centre, decreasing the height of the strata of equal 
pressure in the cyclone, and consequently diminishing the 
barometric pressure. The barometric gradient of a 
cyclone is estimated in precisely the same way as in 
the case of the hemispheres, using for v the lineal 
velocity of gyration obtained by resolving the real 
motion into the directions of the tangent of gyration 
and of the radius. It has been seen that a velocity 
of 30 miles per hour gives a barometric gradient of § of 
an inch in 350 miles on the parallel of 50. A gyratory 
velocity therefore of 100 miles per hour would give a baro¬ 
metric gradient of one inch of mercury in about 300 miles. 
The velocities of gyration being known at all distances 
from the centre of motion, and consequently the baro¬ 
metric gradients, the difference of barometric pressure 
between the centre and the exterior, so far as it depends 
upon the gyratory motion, may he obtained by integra¬ 
tion. The effect of the centrifugal force of the gyrations 
is generally only a very small quantity of a second order, 
in comparison with the other, and the effect of it is 
entirely insensible, except in the case of small tornadoes, 
when the gyrations are very rapid close around the centre. 

In all the preceding estimates of the barometric gradient, 
it should be understood that the results belong merely to 
the force depending upon the earth’s rotation, and to this 
must be added the part belonging to a difference of density 
of the atmosphere, which in the case of cyclones increases 
the gradient, but diminishes it in the case of the 
hemisphere. For the general motions of each hemisphere 
form a cyclone, with the pole as a centre ; but having the 
denser instead of the rarer portion of the atmosphere at 
that centre. Hence the motions in any vertical plane 
through the centre are reversed, and it becomes what has 
been called an anti-cyclone. 

Cambridge, Mass. Wm. FERREL 


RECENT MO A REMAINS IN NEW 
ZEALAND 

II. 

HE Moa’s neck with the integuments attached, the 
discovery of which was announced in my com¬ 
munication dated April 3, has since then been forwarded 
to this Museum for examination by Dr. Thompson, and 
the following particulars may not be without interest to 
your readers. 

The total length of the specimen is i 6'5 inches, and 
includes the first dorsal and last six cervical vertebra 
■with the integuments and shrivelled tissues enveloping 
them on the left side. The surfaces of the bones on the 
right side, where not covered by the integuments, are free 
from all membranes and other tissues, but are quite 
perfect and in good preservation, without being in the 
least degree mineralised. 

The margin of the fragment of skin is sharply defined 
along the dorsal edge, but elsewhere it is soft, easily 
pulverised, and passes into adipocere. 

The circumference of the neck of the bird at the upper 
part of the specimen appears to have been about 18 
inches, and the thickness of the skin about of an inch. 

The only indication of the kind of matrix in which it 
had been imbedded was a fine micaceous sand, which 
covered every part of the specimen like dust, there being 
no day or other adherent matrix. On removing this sand 
with a soit brush from the skin, it was discovered to be 
of a dirty red-brown colour, and to form deep tranverse 


folds, especially towards the upper part. The surface is 
roughened by elevated conical papilla, from the apex of 
some of which springs a slender transparent feather 
barrel, never longer than half an inch. On the dorsal 
surface a few of these quills still carry fragments of the 
webs, some being 2 inches in length. From these it 
appears that the colour of the feather barbs was chesnut- 
red, as in Apterix Australis, but that each barrel had two 
equal plumules to each quill, as in the Emu and Cassowary, 
andin this respect differed from the Apterix, the feathers of 
which have not even an accessary plumule. On the other 
hand the barbs of the webs .of the feathers do not seem 
to be soft and downy towards the base as in the Emu. 

From the direction of the stumps of the feathers, it is 
evident that the portion of the neck which has been pre¬ 
served is that contained within the trunk of the body, and 
which, in the natural position, has a downward slope, the 
conical end of the specimen being where the upward sweep 
of the neck of the bird commenced, which accounts for 
the absence of the trachea with its hard bony rings, none 
of which are found among the soft parts which have been 
preserved. 

The integument was easily removed by dividing the few 
threads of dried tissue by which it was attached. The 
shrivelled-up soft parts thus displayed could not be dearly 
distinguished, but may be grouped as follows :—1. A strong: 
band of ligamentous tissue connecting the spinous pro¬ 
cesses. 2. Inter-vertebral muscles and ligaments. 3. A 
sheath diverging from the lower part as if to enclose the 
thorax. The only bone besides the vertebra was attached 
to this sheath by its tip, the other extremity being articu¬ 
lated to the first dorsal. 

Respecting the nature of the circumstances to which this 
remarkable specimen owes its preservation, I can only 
conjecture that the body of the bird must for a consider¬ 
able period have lain on its side in water or a swamp, and 
that the portion immersed was thoroughly macerated, 
while the exposed parts were desiccated and shrivelled up ; 
and that subsequently the whole remains were embedded 
in dry sand. 

As a fact of some interest connected with the history of 
the Moa, I should mention that in December last, Arch¬ 
deacon Williams informed me of the discovery of a series 
of enormous bird-foot marks on the surface of a layer of 
sand beneath a bed of alluvium at Poverty Bay. The 
specimens he collected for me have unfortunately gone 
astray, but others have been placed in the Museums in 
Auckland and Napier, and I have just seen a pencil 
rubbing from the latter, taken by Mr. Cockburn Hood, 
which leaves no doubt that they are the footprints of a 
bird like the smaller-sized species of Dinornis, the largest 
of these footprints being about eight inches in length, 

James Hector 

Colonial Museum, Wellington, New Zealand, May 15 

[We exceedingly regret that we are unable to repro 
duce woodcuts of the beautiful illustrations by which Dr. 
Hector’s article is accompanied,— Eli.] 


NOTES 

We are glad to learn that our anticipations last week with 
reference to the Australian observations.of the Total Solar Eclipse 
of December next are being realised. The Royal Society of New 
South Wales is organising an expedition to Cape Sidmoutb, a 
little south of Cape York. The President of the Royal Society 
of London has arranged that a few instruments of the newest 
construction shall be sent out from this country. 

It perhaps is not so generally known as it ought to be that 
the Emperor of Brazil, now in this country, is an enthusiastic 
astronomer, and has an appreciation of the value of science 
which places him in the highest rank among reigning sovereigns. 
During the last week he has visited the Royal and Mr. Huggins’s 
Observatory, and In a long interview with Mr. Lockyer has dis¬ 
cussed the bearings of the recent solar discoveries. 
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Ti-ie Pall Mall Gazette states that the Emperor Napoleon is 
about to visit Mr. R. S. Newall, whose magnificent refractor has 
already been described in these pages. 

The Royal Commission on Scientific Instruction and the 
Advancement of Science adjourned on Tuesday last till 
November. We are informed that the publication of some of 
the evidence already taken may shortly be expected. 

The first General Meeting of the approaching session of the 
British Association at Edinburgh will be held on Wednesday, 
August 2, at 8 p.m., when Prof. Huxley will resign the chair, 
and Prof. Sir William Thomson will assume the presidency, and 
deliver an address. On Thursday evening, August 3, at 8.30 
P. M., there will be a Discourse by Prof. Abel on some recent 
Investigations and Applications of Explosive Agents ; on Friday 
evening, August 4, at 8 P.M., a Soiree; on Monday evening, 
August 7, at 8.30 P.M., a Discourse by Mr. E, B. Tylor on the 
Relation of Primitive to Modem Civilisation; on Tuesday 
evening, August 8, at 8 P.M., a Soiree; on Wednesday, August 
9, the concluding general meeting will be held at 2.30 p.m. 

We are glad to notice the step recently taken by the Com¬ 
mittee of St. Mary’s Medical School, in establishing Scholarships 
in Natural Science, open to public competition. Through the 
very proper action of the Governors of the Hospital, the share of 
school fees formerly paid to the charity has been appropriated to 
the improvement of the school. By this means the Committee 
has been enabled not only to provide a tutor to assist the stu¬ 
dents in the practical portion of their work, but also to establish 
three S cholarships in Natural Science, each of the annual value 
of 40/., and tenable for three years. The first of these, and an 
annual exhibition of 20/., will be awarded by open competitive 
examination in September next. The tendency of these Scholar¬ 
ships will be to favour what we have so often advocated, the ac¬ 
quisition of a proper amount of scientific knowledge pre vious to 
entering upon a regular course of medical study. 

The Lancet stales that the Council of the College of Surgeons 
of England have withdrawn their opposition to that portion of 
the scheme of the College of Physicians which provides for the 
selection of examiners by a central Board composed of the repre¬ 
sentatives of the various licensing bodies and universities, and 
have agreed to give up the power of specially nominating 
examiners in special subjects. Thus the main difficulty in coming 
to an agreement upon the question of a conjoint examination has 
been removed. The Apothecaries’ Hall will probably be left out 
in the cold. 

The number of successful candidates at the recent Matricula¬ 
tion Examinational the University of London was 242, of whom 
only 30 passed in honours. This shows a larger proportion of 
failures than on any previous occasion, notwithstanding that the 
novel practice was introduced of optional questions, only a cer¬ 
tain proportion being expected to be answered in some of the 
papers. 

The Anniversary meeting of the Quekett Microscopical Club 
will be held on Friday the 28th inst., at 8 p.m., at University 
College, Gower Street. 

The first number is issued of the “Journal of the Anthro¬ 
pological Institute of Great Britain and Ireland,” being the 
first substantial result of the union of the two old societies, the 
Ethnological and the Anthropological Societies. We are glad 
to see this evidence of the concentration of power thus effected. 

The Annual Meeting of the British Horological Institute was 
held on July 11, Mr. John Jones, vice-president, in the chair. 
The report of the Council for the past year was read by Mr. 
Henry Moore, resident secretary. One of the most interesting 
features of the report was the fact that the Baroness Burdett 


Coutts has, agreeably to that line of action for which she has 
been distinguished, volunteered a prize for the best essay on 
“The Balance Spring and its isochronal Adjustments.” The 
Astronomer Royal, Sir C. Wheatstone, and Mr. James F. Cole 
will be the judges. The attention of the Lord Mayor, the head 
of the guilds of the City of London, bodies entrusted with 
power specially to promote purposes similar to those aimed at 
by the Institute, has been attracted by the efforts of the Institute, 
and he has promised to distribute the prizes to the successfu 
students in horological drawing. Lectures were delivered in the 
past half year by Mr. Perrell, Mr. Herrmann, Mr. Charles 
Frodsham, and Mr. John Jas. Hall. The following are the 
chief officers elected for the ensuing year:—President: Mr. 
Edmund Beckett Denison, LL. D., Q. C. Vice-presidents: Mr. 
C. I. Klaftenberger, E. D. Johnson, and John Jones. Treasurer : 
S. Jackson. 

The Government of Bavaria has been long engaged in the 
publication of a History of Science in Germany. The follow¬ 
ing volumes have already appeared :—Bluntschli’s History of 
Political Law ; Kobell’s of Mineralogy ; Fraas’s of Agriculture ; 
Peschel’s of Geography ; Lotze’s of ^Esthetics; Benfey’s of 
Philology; Raumer’s of German Philology; Ivopp’s of Chemistry; 
and the following are in preparation :—Zeller’s of Philosophy ; 
Bursian’s of Classic Philology ; Bernhardi’s of Military Science ; 
Wegele’s of History ; Stintzing's of Jurisprudence ; ICarmarsch’s 
of Technology ; Gerhard’s of Mathematics ; Jolly’s of Physics ; 
Wolf’s of Astronomy ; Ewald’s of Geology; Hirsch’s of Medi¬ 
cine and Physiology ; Carus’s of Zoology. When may we look 
for anything of the kind from our enlightened Government? 

With the July number of the Journal of the Franklin 
Institute of Philadelphia, Dr. W. H. Wahl becomes sole 
editor. 

We have received the Catalogue of the Iowa State 
University for 1870-71. The students are divided into law, 
medical, normal, and academical departments, the students 
in all the departments, except that of law, being of both 
sexes, and some of the instructors being also ladies. The 
full course of instruction in the academical department 
occupies five years; during the first three years nearly the 
same course of study is followed by all the students ; during the 
last two years the course is elective, either literary or scientific. 
The University is wholly sustained by endowments and state 
appropriations, the fees even for the medical classes being merely 
nominal. Good opportunity appears to be afforded for the 
practical study of natural and physical science, and the 11 School 
Laboratory of Physical Science,” edited by Dr. G. Hinrichs, 
the Professor of Physical Science, is published at the Univer¬ 
sity. 

Les Mondes prints a list of the new taxes imposed by the 
French Government on articles of consumption and commerce. 

An additional excursion of the Geologists’ Association took 
place on the 10th and nth inst. to Warwick and neighbour¬ 
hood. The sections of the Lower Lias were examined, and the 
extensive quarries worked for material for hydraulic cement were 
visited. A special object of interest was the insect-beds 
occurring in the Lias at Wiimcote, near Stratford-on-Avon. 

We learn from the yournal de Med. de V Quest, and Bull . 
Gener. de Ther. that Dr. Weir Mitchell, from observations on 
the bite of the rattlesnake, and MM. Gicquain and Viaud Grand- 
Marais, from observations on that of the viper, have arrived at 
the conclusion that the application of carbolic acid immediately 
on the receipt of the injury prevents both local and general 
poisoning. The pure acid however, if applied in too great 
quantity, is liable to produce sloughing, and even dangerous 
symptoms; hence it is best used in the proportion of two parts 
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of acid and one of alcohol. Given internally, or applied to the 
wound at a late period, it produces no effect It is believed to 
act, not by neutralising the poison, but by causing contraction of 
the small vessels, and thus preventing its absorption. 

The following interesting account was published in Notes and 
Queries of August last year without eliciting any reply. Mr. 
Alexander Williams writes :—“As the Commissioner for Western 
Australia of the International Exhibition of 1862,1 received from 
the Colonial Committee at Perth several specimens of native, 
shields. The long narrow form of these implements of defence 
is common to all the Australian colonies I, believe, but I cannot 
say whether the ornamentation is uniformly the same. But 
among the Swan River nation it consists of an oblong pattern 
(following the shape of the shield) composed of border within 
border, traced in different coloured paint. The late Mr. Christy 
called my attention to the exact similarity of these shields to 
those used by the natives of Central Africa—a similarity not 
only in shape and pattern but actually in the succession of colours 
in the pattern. How is this to be accounted for ? It is possible 
(and no other theory seems admissible) that it is purely an 
accidental coincidence. It is perhaps not difficult of belief that 
the native mind in two races in all respects so utterly distinct 
should have hit upon the same shape and form of weapon to 
meet and throw off the common spear. It is even not very sur¬ 
prising that savages unacquainted with ' lines of beauty ’ should 
adopt the same crude form of ornamentation, but it is some¬ 
what startling I think that they should have used apparently the 
same pigments, and very extraordinary as it appears to me that 
they should have adopted precisely the same succession of 
colours.” 

Whilst we have been literally overwhelmed with rain in this 
country for the last three months, it is interesting to hear that in 
Tientsin in China there was so little snow in the winter, and 
hardly any rain has fallen since, that the peasantry are com¬ 
plaining of the want of water, and consequent injury to the 
crops. 

A SEVERE earthquake shock is reported from Brooklyn and 
Staten Island, New York, on the 19th of last month at about 
10 p m. No great amount of damage was done, and-the motion 
appears vertical rather than horizontal in character. 

The American Journal of Science gives a long report of the 
severe earthquake at Oaha, Hawaian Islands, on February 18 
of this year. It commenced at about II minutes past 10 P. M., 
and lasted about a minute. The direction of motion was vertical, 
with a rocking movement N. E. and S.W. The usual roaring 
Sound preceded the earthquake and was heard far out at sea. 
No earthquake wave is reported from any quarter, although the 
earthquake itself seems to have been felt on all the islands more 
or less severely. No unusual volcanic action is reported. 
Slight shocks were also felt on the 22nd and 24th of the same 
month. It should be noticed that a severe earthquake is re¬ 
ported from Chile on the ajth, and shocks were noticed in Pent 
on the 22nd and 23rd of February. 

The existence of certain plants only ill limited districts is 
one of the most remarkable points of interest in connection 
with the problem of the distribution of species. Mr. Moggridgq, 
in his valuable 11 Contributions to the Flora of Mentone, ” figures a 
very elegant species of Leucojum, of which no drawing had 
hitherto been published. “ It is believed to have but one habitat 
on the face of the earth, claiming only a small strip of rocky 
shore reaching from Nice to about two miles east of Mentone. 
Leucojum hyemale grows in a stony soil, and out of the cracks 
of the hardest limestone rocks at Port St. Louis, Cape Veglio, 
on the way to Monaco, and at some height on the Ag'gel 
mountain, besides other less abundant localities,” We are not 


aware whether this species has been introduced to English 
gardens, but it would be a very desirable acquisition. At Men¬ 
tone it flowers in April. 

THe Ant-eating Woodpecker ( Melctnerfesformicivorus) a com¬ 
mon Californian species, has a curious and peculiar method of 
laying up provision against the inclement season. Small round 
holes are dug in the bark of the pine and oak, into each one of 
which is inserted an acorn, and so tightly is it fitted or driven in, 
that it is with difficulty extracted. The bark of the pine trees, 
when thus filled, presents at a short distance the appearance of 
being studded with brass-headed nails. Stowed away in large 
quantities in this manner, the acorns not only supply the wants of 
the woodpecker, but the squirrels, mice, and jays avail them- 
selves likewise of the fruits of its provident labour. 

Dr. George Stuckley gives an interesting account of the 
Western Mole ( Scalops Toumsendii), which occurs in the Oregon 
and Washington Territories. He kept a specimen for some time 
in a box, at the bottom of which was a quantity of rich black 
loam. When disturbed it instinctively endeavoured to escape by 
burrowing in the earth of the box, using its long-pointed nose as 
a wedge to pioneer the way. The excavation was performed by its 
broad stout hands, which, surmounted with their long sharp claws, 
seemed admirably adapted for the purpose. The fore paws were 
worked alternately as in swimming, the hind feet acting as pro¬ 
pellers. Although the earth in the box was soft and friable, it 
was nevertheless a matter of astonishment to see how rapidly the 
little creature could travel through it. When he slept it was in 
a sitting posture, with the body curled forward and the neck 
strongly bent, so that the nose rested between the hind legs. He 
thus assumed the shape of a ball, evidently his ordinary position 
when asleep. 

The cultivation of the poppy in China, which has been more 
than once prohibited by Imperial edicts, appears to be increasing 
everywhere, and becoming a profitable trade. In Szeehuen, 
where the climate is warm and the season early, two crops at 
least are produced on the same ground annually. The seed of 
the poppy is sown in February, the plants flower in April, and 
the fruits are so far matured by the middle of May, that the 
juice is collected, and the stalks removed and burnt directly 
after, but previous to this the second crop, which may be either 
Indian corn, cotton, or tobacco, is sown, so that almost by the 
time the poppy is cleai'ed from the field the new crop makes its 
appearance. The profit derived from the cultivation of the 
poppy is not only the result of a fair market value and a ready 
sale, but also from the fact that much of the work in the planta¬ 
tion, especially the gathering of the juice, can be done by the 
children of the family. The scratchings or incisions being made 
ill the capsules in the morning, the juice which has oozed out in 
the course of the day is collected in the evening, and after simply 
exposing it to the sun for a few days it is ready for packing. 
The seed not required for sowing is used for food. 


ON THE RECENT SOLAR ECLIPSE* 

I. 

A/T b duty to-night, a pleasant one, although it is tinged with a 
certain sense of disappointment, is to bring before you 
the observations which were made of the recent eclipse in Spain 
and Sicily, to connect them with our former knowledge, and to 
show in what points our knowledge has been extended. In 
these observations, as you know, we had nothing to do with the 
sun as ordinarily visible, but with the most delicate phenomenon 
which becomes visible to us during ; eclipses. I refer to the 
Corona. 

General Notions of the Corona 
Let me, in the first place, show you what is meant by this 
* A Lecture delivered at the Royal Institution, Friday, March 17, 1871 
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